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(54) Image forming apparatus. 

(57) An image forming apparatus includes an im- 
age reading unit to optically read a document 
image and to convert the read document image 
into an electrical signal, a correction member to 
correct the electric signal through a -y-curve 
and to generate a recording signal in which the 
corrector has plural 7-curve characteristics 
data corresponding to plural ^-curves, a writ- 
ing unit to form a recording image on a transfer 
sheet on the basis of the recording signal, and a 
selector to select a monitor mode. The ap- 
paratus further, includes a controller to select 
the writing unit so as to form plural recording 
images corresponding to each of the plural 
7-curves, on the transfer sheet within a single 
copy operation, when the monitor mode is 
selected. 
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BACKGROUND OF THE INVENTION 

The present invention r lates to an image forming 
apparatus in which a document imag is form d on a 
transfer sheet by the digital image forming system, 5 
and more particularly relates to an image forming ap- 
paratus capable of forming an image by setting a y- 
curve. 

In this case, the y-curve shows a relation of den- 
sity between the document and the copy as illustrat- 10 
ed in Fig. 6. When this y-curve changes, the copy im- 
age characteristics also change in accordance with 
the y-curve. 

Even in the conventional copier of the analog sys- 
tem, image density is adjusted by changing the devel- 1$ 
opment bias. In an image forming apparatus of the 
digital system, a document image is formed on a light 
receiving element such as CCD by an optical system. 
Then an electric signal obtained by photoelectric con- 
version is subjected to image processing. After that, 20 
the electric signal is converted into an optical signal 
by means of laser, and a latent image is formed on an 
image forming body. Consequently, in the image 
forming apparatus of the digital system, it is possible 
to correct image density using a y-curve in the image 25 
processing section. In the copier of the digital system, 
a plurality of y-curves are previously provided, and 
values of the y-curves are inputted in accordance with 
the use. For example, predetermined values obtained 
from a y-curve are inputted when the document to be 
copied is a newspaper, while the result can not be 
checked. In the same manner, predetermined values 
obtained from a y-curve used for a wire-dot printer are 
inputted. Further, the apparatus is set in such a man- 
ner that the operator can not neglect to input the val- 
ues of a y-curve. 

SUMMARY OF THE INVENTION 

In the case of a copier of the digital system, when 
a y-curve suitable for a document to be copied is se- 
lected, fog of the background can be reduced, so that 
an image of appropriate density can be provided. An 
object of the present invention is to provide an image 
forming apparatus in which the operator can select a 
y curve suitable for the document in accordance with 
his visual judgment 

I n order to accompl ish the above objects, the first 
embodiment of the present invention comprises the 
following composition. 

An image forming apparatus comprises: an im- 
age reading unit for optically reading a document im- 
age and for converting a read document image into an 
electric signal; a corr cting means for correcting the 
electric signal in accordance with the y-curve so as to 
generate a recording signal, the correcting means 
having a plurality of y-curve characteristic data corre- 
sponding to a plurality of y-curves; a writing unit for 



forming a recording image in a transfer she t on the 
basis of th recording signal; a monitor mode se! c- 
tion means; and a control means for controlling the 
writing unit when a monitor mode is selected by the 
selection means so that a plurality of recording im- 
ages corresponding to the plurality of y-curves can be 
formed on the transfer sheet by one operation. 

The second embodiment of the present invention 
is to provide an image forming apparatus according 
to the first embodiment, and the second embodiment 
further comprises: an inputting means for inputting a 
specif icy-curve selected from the plurality of y-curve. 

In this case, the control means controls the cor- 
recting means and the writing unit in accordance with 
the y-curve characteristic data corresponding to the 
specific y-curve inputted by the inputting means. 

The third embodiment of the present invention is 
to provide an image forming apparatus according to 
the first embodiment, wherein the control means 
forms a plurality of recording images corresponding 
to the plurality of y-curves In a plurality of potions on 
one transfer sheet in the monitor mode. 

The fourth embodiment of the present invention 
is to provide an image forming apparatus according 
to the f irst embodiment, and the image forming appa- 
ratus further comprises an image storage unit for 
storing image data corresponding to the electric sig- 
nal, wherein the correcting means corrects the image 
data sent from the image storage unit using the y-cur- 
ve so as to generate a recording signal. 

The fifth embodiment of the present invention is 
to provide an image forming apparatus according to 
the second embodiment, wherein each of the plurality 
of y-curves is coded with a plurality of corresponding 
codes, and the inputting means identifies the code 
and indicates the y-curve characteristic data corre- 
sponding to the correcting means. 

The sixth embodiment of the present invention is 
to provide an image forming apparatus according to 
the fifth embodiment wherein the code is a number. 

The seventh embodiment of the present inven- 
tion is to provide an image forming apparatus accord- 
ing to the third embodiment, wherein a code showing 
the corresponding y-curve is recorded together with 
each of the plurality of recording images. 

The eighth embodiment of the present invention 
is to provide an image forming apparatus according 
to the first embodiment and the eighth embodiment 
of the present invention further comprises: a storag 
means for storing specific y-curve characteristic data 
selected from th plurality of y-curve characteristic 
data; and a calling means for calling the stored y char- 
acteristic data from the storage means. 

The nineth embodiment is an image forming ap- 
paratus comprising: an imag r ading unit for optical- 
ly reading a document image and converting it into an 
electric signal; an image storage unit for storing the 
electric signal sent from the image reading unit; an 
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SGU unit for calling data stored in th storage unit and 
generating a printing pattern; and a writing unit for 
converting an electric signal of either the imag read- 
ing unit, the image storing unit or th SGU unit into an 

ptical signal, th writing unit forming an electrostatic 5 
latent image on an image forming body in accordance 
with the optical signal. In this case, the SGU unit has 
a printing function for printing a document that has 
been read by the image reading unit on a transfer 
sheet using the writing unit wherein the printed image to 
is composed of a plurality of portions divided in accor- 
dance with a plurality of different y-curves. In this 
case, when a predetermined y-curve is inputted 
through a key board, image formation is carried out in 
accordance with a y-curve stored in a storage for set- 15 
ting image density, wherein the y-curve is called 
when necessary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Fig. 1 is an arrangement view showing an exam- 
ple of the image forming apparatus of the present in- 
vention. 

Fig. 2 is a block diagram showing a control sys- 
tem of the image forming apparatus of the present in- 25 
vention. 

Fig. 3 is a flow chart used for setting a y-curve ac- 
cording to the present invention. 

Fig. 4(a) to 4(c) are a schematic illustration for ex- 
plaining an example of the monitor output image of 30 
the present invention. 

Fig. 5 is a schematic illustration for explaining the 
density and y-setting section of the present invention. 

Fig. 6 is a view showing the y curve. 

35 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 1 is an overall arrangement view of the exam- 
ple of the image forming apparatus of the present in- 40 
vention. An automatic document feeding section 11 is 
arranged on an upper surface of the image forming 
apparatus body 10. Documents are stacked on the 
automatic document feeding section 11. The upper- 
most document is taken out from the stack of docu- 45 
ments and conveyed onto a platen glass on which the 
document image is read. The automatic document 
feeding section 11 reverses the document, and the re- 
versed document is automatically conveyed onto the 
platen glass. Alternatively, it is possible to manually so 
put a sheet of document at an exposure position on 
the platen glass. 

Numeral 12 is an image reading unit In the image 
reading unit, a document on the platen glass is ex- 
posed to light, and the exposed document image is 55 
formed on a light receiving element such as CCD 12a 
by an optical system composed of a mirror and image 
formation lens. CCD 12a reads imag information on 



the document Then image information is subjected to 
photoelectric conversion, and an electric image sig- 
nal is outputted. Num ral 13 is an imag processing 
secti n. In the image processing section, the image 
signal outputted from the image reading unit 12 is 
converted into a recording signal suitable for laser re- 
cording. 

Numeral 22 is an image storage unit composed 
of a semiconductor memory. Document image infor- 
mation processed in the image processing section 13 
is temporarily stored. In the case of image formation, 
the stored image information is outputted from the 
image storage unit 22 to the writing unit 14 as a re- 
cording signal. The writing unit 14 is a laser optical 
system. In the writing unit 14, optical scanning is con- 
ducted on a rotational photoreceptor drum 15a, and 
a latent image is formed. An image formation proc- 
essing section 15 includes: the photoreceptor drum 
15a; and chargers and developing units arranged 
around the periphery of the photoreceptor drum. In 
the image formation processing section 15, the latent 
image is developed, so that a toner image is formed. 
The toner image is transferred onto a transfer sheet 
discharged and synchronously fed from one of the 
sheet feeding sections 16(a), 16(b), 16(c), 16(d). The 
transfer sheet onto which the toner image has already 
been transferred is subjected to fixing in the fixing 
unit 17. After that, the transfer sheet is discharged 
from the sheet discharge section 18 in the case of th 
one-sided copy mode. 

In the case of the two-sided copy mode, after one 
side of a transfer sheet has been fixed by the fixing 
unit 1 7, it is conveyed to the two-sided copying appa- 
ratus 19. After the transfer sheet has been reversed, 
a toner image is transferred onto the reverse side f 
the transfer sheet in the image formation processing 
section 15, and the toner image on the reverse side 
is fixed by the fixing unit 1 7. Then the transfer she t 
is discharged from the sheet discharge section 18. 

The image forming apparatus of the present in- 
vention is provided with an SGU unit (Signal Gener- 
ating Unit) 23 for generating a printing pattern in 
which data previously stored in the memory such as 
ROM is transmitted to the writing unit 14. Therefore, 
an image signal sent from the image reading unit 12, 
image storing unit 22 or SGU unit is inputted into the 
writing unit 14, and an electrostatic latent image is 
formed on the photoreceptor drum 1 5a. When the im- 
age monitor mode is selected, the SGU unit 23 has a 
function in which y-curves are numbered in the case 
where a document read by the image reading unit 12 
is printed on a transf r sheet by the writing unit 14, 
wher in th image is printed as a monitor image div- 
ided by a plurality of different y-curves. When an op- 
erator inputs a desired y-curv through ten keys on 
the key board after he has checked on the monitor im- 
age, it is possible that the y-curve is stored in the 
memory (RAM) for arbitrarily s tting the image den- 
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sity, and also it is possibl that image formation is car- 
ried out in accordance with a y-curv called from th 
memory when necessary. 

Fig. 2 is a block diagram of the apparatus f the 
pres nt invention. Fig. 3 is a flow chart fth present 
invention. When the most appropriate y-curve for the 
document is selected and set, according to the flow 
shown in Fig. 3, an image monitor selection key 32 on 
the operation panel provided on the upper surface of 
the image forming apparatus body 10 is pressed (F1). 
In this way, the image monitor mode is set The oper- 
ator sets a document to be copied on the platen (F2). 
For example, when a large number of copies are 
made from an article of a newspaper older than 10 
years, the newspaper older than 1 0 years is set on the 
platen. Since the newspaper is older than 10 years, 
the background of the newspaper becomes thin 
brown. Accordingly, the most appropriate y-curve of 
the old newspaper is differentf rom that of the present 
newspaper. 

Next, the copy button 31 on the operation panel 
30 is turned on (F3), and the monitor image is formed 
(F4). That is, when the copy button 31 is turned on, 
the SGU unit 23 calls up necessary information about 
the -^curve from the ROM 24, and the monitor image 
that has been read by the image reading unit 12 is 
printed on one transfer sheet by the writing unit 14 in 
the form of an image that has been divided by a plur- 
ality of r-curves. Figs. 4(a) to 4{c) show an example. 
When there are 12 types of ^curves to Be selected, 

3 copies are made, wherein each copy is divided by 

4 types of y-curves. In this case, each y-curve is num- 
bered. The numeral is displayed on each image 
screen or in a portion close to the image screen, tn the 
example shown in Figs. 4(a) to 4(c), the numerals of 
the y-curves are expressed by symbols. In other 
words, the fine line expresses 1, the intermediate line 
expresses 5, and the bold line expresses 10. When 
these symbols are combined, a numeral is represent- 
ed. 

According to visual judgment of an operator, the 
most appropriate y-curve is selected, and the arbitra- 
ry y-curve is set by the ten keys 34, and then the set- 
ting condition is confirmed by the set key 33 (F5). The 
characteristic of the thus set y-curve is stored in the 
RAM 25. In this example, the operator determines the 
first appropriate and second appropriate y-curves, 
and the numerals of the y-curve are inputted through 
the ten keys 34, and they are finally confirmed by the 
set key 33. In the ROM 24, the characteristics of the 
y-curves 1 to 12 are stored. Then the characteristic of 
a y-curve finally determined by th set keys is called 
out from the ROM 24. The characteristic of the y-cur- 
ve, the numeral of which has been det rmin d first, 
is stored in the first storage region in the RAM 25, and 
the characteristic of the y-curve, the numeral of which 
has been determined second, is stored in the second 
storage region in the RAM 25. After the arbitrary y- 



curves have been set, the image monitor selection 
key 32 is pressed again, so that th monitor mod is 
r leased (F6). 

Fig. 5 is a view showing a density and y-display 

5 section 36, and a d nsity and y setting key 33 provid- 
ed on the operation panel 30 of this example. As illu- 
strated in the drawing, the density display section in- 
cludes 7 steps of D(-3), D(-2), D(-1), D(N), D(+1), 
D(+2) and D(+3). The y display section includes 2 

10 steps of y(A) and y(B). As illustrated in the drawing, 
these steps are located adjacent to each other, and a 
lamp is turned on at a position where the density or 
y-curve has been set Concerning the density and y 
setting key 33, there are provided 2 types keys. One 

15 is a (+) key, and the other is a (-) key. When the (+) 
key is pressed, the setting position is moved by one 
step to the direction of (+). Normally, the lamp of the 
display section of D(N) is turned on, and copy oper- 
ation is carried out under the normal condition. When 

20 the (+) key is once pressed, D(+) is turned on, and a 
condition in which a higher density is provided can be 
set In this way, the density that is higher by one step 
can be provided. When the (+) key is successively 
pressed, the lighting position is moved to D(+2) ami 

25 D(+3), so that the setting section is changed. When 
the key is further pressed, the display section of y(A) 
is turned on. When the key is furthermore pressed, 
the display section of y(B) is turned on. Under the 
condition that the display section of y(A) is turned on, 

30 image formation is carried out in accordance with the 
y-curve characteristic stored in the first storage re- 
gion of the RAM 25, wherein this y-curve has been de- 
termined first Under the condition that the display 
section of y(B) is turned on, image formation is car- 

35 tied out in accordance with the y-curve characteristic 
stored in the second storage region of the RAM 25, 
wherein this y-curve has been determined second. 
Consequently, for example, the y-curve, by which 
clear characters can be obtained from a copied mon- 

40 itor image of a newspaper older than 10 years, is vis- 
ually selected and set by the operator, and this most 
preferable y-curve can be easily called out from the 
memory. Accordingly, even when the article of a 
newspaper older than 10 years is copied, the density 

45 and y setting key is pressed so that the display sec- 
tion of y(A) is turned on, and then the copy button 31 
is pressed. In this way, clear characters can be copied 
under the condition that the background colors are 
evaded from the copy. 

so In this example, with respect to the same monitor 

image, the y-curves ar stored in the first and second 
y-curve storage regions. The storage regions are not 
n cessarily limited to the two reg ions. With respect to 
th different monitor images Aand B, the first y-curve 

55 (A) and the second y-curve (A), and the first y-curve 
(B) and the second y-curve (B) may be stored, for ex- 
ample, in the first to fourth storage regions so that 
they can be easily called out. It should be not d that 
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the foregoing is included in the present invention. 

According to th present inv ntion, the operator 
is able to select the most desirabl image outputted 
by the monitor in accordance with his visual judgment, 
so that the arbitrary y-curve is selected. Accordingly, 
the most preferable image can be provided in accor- 
dance with the preference of the operator. When ar- 
bitrary y-curves are selected and set with respect to 
the specific documents such as newspapers which 
sire copied frequently, the most preferable copy im- 
age can be provided in accordance with the prefer- 
ence of the operator. 

Claims 

1. An image forming apparatus comprising: 

(a) an image reading unit for optically reading 
a document image and for converting a read 
document image into an electric signal; 

(b) correcting means for correcting the elec- 
tric signal through a y-curve and for generat- 
ing a recording signal, wherein said correcting 
means has a plurality of y-curve characteris- 
tics data corresponding to a plurality of y-cur- 
ves; 

(c) a writing unit for forming a recording image 
on a transfer sheet on the basis of said record- 
ing signal; 

(d) selecting means for selecting" a monitor 
mode; and 

(e) control means for controlling so as to form 
a plurality of recording images corresponding 
to each of said plurality of y-curves, on said 
transfer sheet by said writing unit within one 
copy operation, when said selecting means 
selects the monitor mode. 

2. The image forming apparatus of daim 1 further 
comprising inputting means for inputting a speci- 
fied y-curve from said plurality of y-curves, 

wherein said control means controls to op- 
erate said correcting means and said writing unit 
on the basis of the y-curve characteristics data 
corresponding to said specified y-curve input by 
said inputting means. 

3. The image forming apparatus of claim 1 , wherein 
said control means controls to form said plurality 
of recording images corresponding to said plural- 
ity of y-curves at a plurality of portions on a single 
transfer sheet, when said s lecting means se- 
lects the monitor mode. 



said image data stored in said imag storage unit 
through said y-curv , and generates a recording 
signal. 

5 5. The image forming apparatus of claim 2, 

wherein each of said plurality of y-curves 
is coded with a plurality of corresponding codes, 
and wherein said inputting means identi- 
fies said plurality of corresponding codes, and in- 
fo dicates said plurality of corresponding y-curve 
characteristics data to said correcting means. 

6. The image forming apparatus of claim 5, wherein 
said plurality of corresponding codes are num- 

15 bers. 

7. The image forming apparatus of claim 3, wherein 
codes indicating y-curves corresponding to each 
of said plurality of recording images are recorded 

20 together with said plurality of recording images. 

8. The image forming apparatus of claim 1 further 
comprising: 

memory means for storing a specified y- 
25 curve characteristics data from said plurality of y- 

curve characteristics data; and 

calling means for calling said specified y- 
curve characteristics data stored in said memory 
means. 

30 
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4. The image forming apparatus of claim 1 further 55 
comprising an image storage unit for storing an 
image data corresponding to the electrical signal, 
wherein said correcting means corrects 
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(54) Image forming apparatus 

(57) An image forming apparatus includes an image 
reading unit to optically read a document image and to 
convert the read document image into an electrical sig- 
nal, a correction member to correct the electric signal 
through a Y-curve and to generate a recording signal in 
which the corrector has plural y-curve characteristics 
data corresponding to plural y-curves, a writing unit to 
form a recording image on a transfer sheet on the basis 
of the recording signal, and a selector to select a monitor 
mode. The apparatus further includes a controller to se- 
lect the writing unit so as to form plural recording images 
corresponding to each of the plural ycurves, on the 
transfer sheet within a single copy operation, when the 
monitor mode is selected. 
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